M a n u s c r i p t sample (Udden 1914; Wentworth 1922) . 119 120 Census data consisted in counts (species and numbers of shorebirds) conducted during a 121 single survey day in mid-January, coordinated by Wetlands International. Here, we 122 considered a period spanning from 1992 to 2011. Censuses were conducted using a 123 fixed, standard protocol, consisting in counting always from the same points, covering 124 the same survey area and, if possible, by a same observer from year to year, during high 125 tide. In general, due to the characteristics of Urdaibai, where birds accumulate in 126 relatively small areas easy to survey during high tide (J. Arizaga, pers. obs.), high tide-127 census are recommended for counting waterbirds (but see Navedo et al. 2007) . 128 129 Meteorological data (mean value for the daily mean temperatures in January) were 130 extracted from the NOAA website (www.esrl.noaa.gov). We considered an effect of 131 temperature because local numbers of waterbirds within the region can depend on 132 climatic conditions at a local scale level (Navedo et al. 2007 The percentage of sand within the estuary was observed to increase very significantly 180 (Table 2) . Along a north-south gradient, the sediment was richer in sand in the north but 181 note the difference before and after the dredging and dumping of 2003 (Fig. 3) . 182 183 The null model was the model best fitting data in seven out of the eight species tested 184 overall (Table 3) . However, in two of such species (dunlin, common ringed plover), 185 models assuming an impact of the dredging and dumping were equally well supported. 186
In another species (grey plover), the top model was the one assuming an effect of the 187 dredging two years after it occurred (Table 3) . Thus, overall, there were three species 188 for which the dredging and dumping episode had an impact on their population sizes 189 (Fig. 4) . In addition, Northern lapwing population numbers and the diversity index were 190 found to be affected by temperature (Table 3) , although this effect was non-significant 191 after model averaging (Table 4) . 192
193
In those species where there was an effect of the dredging the higher-ranked model was 194 the one where the response was observed to occur two years after the dredging; Table  195 3). Urdaibai probably the best decision may be to forbid both the dredging and dumping 286 due to their dramatic consequences for the ecosystem. For instance, at Odiel estuary, in 287 southern Iberia, dredging material is dumped in areas apart from intertidal mudflats, 288 creating good conditions for the breeding of some species like the little tern Sternula 289 albifrons, Kentish plover Charadrius alexandrinus and the collared pratincole Glareola 290 pratincola (J. A. Amat, pers. obs.). Given the size and territory use at Urdaibai, 291 however, these sites would be hardly available hence apparently there would be no 292 place to dump the material extracted during dredging actions. 293
294
In conclusion, we obtained statistical data support that suggest that a strong dredging 295 and dumping episode carried out at Urdaibai resulted in a covering of existing mudflats 296 by sandy sediment which promoted a decrease of the population size of a number of 297 shorebird species wintering in this area. This effect was much clearer in species more 298 dependent on mudflats to feed, but had an apparent null impact in shorebirds that also or 299 mainly forage in other habitat types. Thus, it is highlighted that the management of the 300 dredging and dumping activities at Urdaibai should be improved by taking into 301 consideration the conservation of shorebirds, among other waterbird species. 302
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Temp
Population size co-varies with the mean winter (Jan.) temperature.
*We also ran four additional models by adding "temp" (additive effect) to models 2 to 435 4. Overall, therefore, 8 models were tested. 436 M a n u s c r i p t 15 437 
